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(54) INFILTRATING METHOD! 

(U) 4-174595 (A) (43) 22.^^^ (19) JP 

(21) Appl. No. 2-98820 (22) 13.4.1990 
(71) FUJITSU LTD(l) (72) TOSHIYUKI NAKADA(l) 
(51) Int. CI 5 . H05K3/40 

PURPOSE: To surely form a via hole so as to improve the quality and working 
efficiency of a ceramic- substrate by putting the ceramic substrate and a conduc- 
tive material in a container fed with an inert gas and infiltrating the conductive 
material by heating the substrate and conductive material under a prescribed 
pressure. 

CONSTITUTION: After a ceramic substrate 1 provided with through holes 2, 
the internal surfaces of which are coated with a metal or alloy nitride film 
3, is put in a container 8 together with a conductive material 4, the substrate 
1 and material 4 are heated to a prescribed temperature under a prescribed 
pressure while an inert gas 7 is fed into the container 8. As a result, the diffus- 
ing speed of the film 3 and material 4 is slowed and the disappearance of the 
film 3 can be prevented, since the film 3 melts in the material 4. At the same 
time, since the emission of a gas from the substrate 1 itself can be prevented, 
the film 3 does not come off and the conductive material 4 can be infiltrated 
through the film 3. Therefore, the quality of the ceramic substrate 1 can be 
improved, since the material 4 is easily made to flow in the holes 2 and the 
adhesion between the holes 2 and material 4 is increased. 




5: plate, 6: inside 



(54) MANUFACTURE OF MULTILAYERED PRINTED WIRING BOARD 
(11) 4-174596 (A) (43) 22.6.1992 (19) JP 

(21) Appl. No. 2-302234 (22) 7.11.1990 
(71) NEC CORP (72) HIROTOKU OTA 
(51) Int. Cl s . H05K3/46,H05K3/06 

PURPOSE; To arrange facilities in a series so as to prevent substrates from 
being broken or damaged by forming an oxide film on the surface of the copper 
layer of a substrate for inner layer and performing circuit formation by a 
photoetching method using a film of a conductive and photosensitive resin. 

CONSTITUTION: A copper plated layer 4 is deposited on the surface of the copper 
foil 2. and inner surfaces of holes 3 of a substrate 1 provided with the holes 
3 at ".prescribed places and the copper foil 2 on the surface by chemical or 
electric copper plating treatment Then, after an oxide film is formed on the 
surface- of the layer 4, the oxide is reduced to metallic copper by performing 
reduction treatment After the oxide film is reduced, a film 5 of a conductive 
and photosensitive resin (ED) is formed. Then, after a pattern is formed by 
exposing and developing the film 5, the copper layer is patterned by etching. 
Thereafter, a substrate 1 for inner layer is obtained by removing the film 5 J 4 2 

before a laminating process is started. When such method is used, the facilities ^ ^ J^/ 

used for the ■ manufacturing process from the copper plating process to the L9) ^ ■ ' 3 ttr 1 H/ 
ED film forming process can be arranged in a series and the breakage and 
damage of substrates can be prevented. 




(54) HYBRID INTEGRATED CIRCUIT BOARD, ITS MANUFACTURE, AND 

THICK FILM PASTE MATERIAL 
(11) 4-174597 (A) (43) 22.6.1992 (19) JP 

(21) Appl. No. 2-299767 (22) 7.11.1990 
(71) HITACHI LTD (72) HIROMI TOZAKI(2) 
(51) Int. CI 5 . H05K3/46,C04B41/90,H01C7/00,H05Kl/09,H05K3/28 

PURPOSE: To reduce the number of processes so as to reduce the cost and 
increase the yield by specifying the compositions of the three kinds of materials 
for constituting a thick film conductor pattern, thick film insulating layer, 
and thick film paste- to be piled up on the surface of a ceramic substrate. 

CONSTITUTION: After on-substrate wiring 2 and insulating films 41-44 are succes- 
sively formed on a ceramic substrate 1, interlayer wiring 4 and surface wiring 
layer 6 are formed. The thick film conductor pattern material of the wiring 
2 is prepared by mixing 5-15wt% of Bi 2 0 3 -ZnO-PbO glass component and 
0.1-0.5wt.% of Cu to 95-85wt.% of Ag-Pb metallic component. The material 
of the wiring 5 is prepared by replacing the glass component with a Bi 2 0 3 -ZnO- 
Si0 2 material. The insulating films 41-44 are constituted by using a material 
prepared by adding 30-50wt.% of a mixture A/ 2 0 3 powder and ZrSi0 4 powder 
to 70-50wt% of a glass component. Thick film paste is prepared by adding 
an organic vehicle to metallic powder, glass powder, and CuO powder of specific 
particle sizes. Therefore, the number of manufacturing processes can be reduced, 
since the wiring 5 and thick film insulating layer can be baked solidly in a 
paired state. 
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